The experiment was carried out to study the effect of genotypes and growth regulators on root induction and shoot regeneration of brinjal (Solanum melongena) genotypes. Leaf segments of three varieties of Solanum were cultured on MS medium with different concentrations and combinations of plant growth regulators. Among the tested genotypes, Protab showed highest percentage of shoot regeneration (65.67%). Early and maximum rate of regeneration was found in MS + 1 mg/L NAA (naphthalene acetic acid) + 0.1 mg/LBAP (6-benzylamino purine) for all the genotypes. The highest number of roots per shoot was counted in Protab (73.33%) on 1 /2MS + 2 mg/L IBA (indole butyric acid) + 0.4 mg/L BAP. Based on the overall performance, the variety Protab appeared as the best for shoot and root formation and ultimately successful regeneration of plants. 
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INTRODUCTION
Brinjal (Solanum melongena L.), belongs to the family Solanaceae, is one of the most popular, palatable and nutritious vegetable crop in Bangladesh. It is thought to be originated in Indian sub-continent with the secondary centre of origin in China (Zeven and Zhukovsky, 1975) .The area of brinjal cultivation in Bangladesh is 45.57 thousand hectare and production is 3.40 lac metric tons (BBS, 2011). Brinjal is an economically important vegetable comprising an imperative supply of dietary protein, carbohydrate, vitamins and minerals particularly for the vegetarian population of developing countries. It has higher calorie, iron, phosphorus and riboflavin than tomato (Ray et al., 2011) . However, the quality of brinjal varies with shape, size and colour of fruits (Bose and Som, 1986) . Brinjal can be cultivated as a year round crop but the productivity and quality of this crop suffer due to its susceptibility to a number of diseases and insect pests (Sadilova et al., 2006) .
In popular medicine, eggplant is indicated for the treatment of several diseases, including diabetes, arthritis, asthma and bronchitis and reducing blood and liver cholesterol rates in humans (Jorge et al., 1998) . Brinjal is cultivated throughout the entire tropics and sub-tropics. Plant regeneration is somehow dependent on the type of explants such as cotyledon (Bardhan et al., 2012 , Mir et al., 2011 . The type and concentration of growth regulators and varieties can cause significant differences in morphogenetic responses of brinjal (Magioli and Mansur, 2005 ). The present study was undertaken to develop a suitable regeneration protocol for the tested three brinjal genotypes grown in Bangladesh.
MATERIALS AND METHODS
The experiment was carried out during the period from September, 2011 to January, 2012 in the Biotechnology Laboratory at the Department of Biotechnology of Hajee Mohammad Danesh Science and Technology University, Dinajpur. The varieties of Brinjal used in the present investigation namely-Protab, Green Ball and Ghemma Begun (Local) were collected from A.R. Mallik Seeds Co. Metal Agro Ltd. and locally from Dinajpur.
The surface sterilization of seeds was carried out under a Laminar Air Flow Cabinet. The floated seeds were discarded and others were rinsed in 70% ethyl alcohol for one minute, and then thoroughly washed with sterilized water. The alcohol treated seeds were immersed into 0.1% HgCl2 solution for 8-10 minutes, few drops Tween-20 per 100 ml were also added at that time. The seeds were then washed 5-6 times with sterilized distilled water. Sterilized seeds were placed into seed germination medium in vials. Six seeds were placed in each vial. The culture was then incubated in dark till the germination of seeds. These vials were then transferred to 16 hours light for normal seedling growth. Twenty one days old seedlings were used as source of contamination free explants. The seedlings raised in axenic culture were used as the source of different kinds of explants. The leaf segments were used as explants. Leaf segment from each germinated seedling were cut into small pieces using sterilized scalpel under a Laminar Air Flow cabinet. Four pieces of leaf segments were arranged on each vials and gently pressed into the surface of the sterilized culture medium with various combinations and concentrations of growth regulators viz.,T1 = MS medium containing with 1 mg/L NAA (Napthaline acetic acid) + 0.1 mg/L BAP (6-benzylamino purine).T2 = MS medium containing with 1.5 mg/L NAA + 0.5 mg/l BAP,T3 = MS medium containing with 1.5 mg/L NAA + 1 mg/l BAP,T4 = MS medium containing with 1 mg/L NAA + 1.5 mg/l BAP and T5 = MS medium containing with 0.5 mg/L NAA + 2 mg/L BAP. MS media with different concentrations and combinations of BAP and NAA (e.g., T1 =1/2 MS medium containing 2 mg/LIBA + 0.4 mg/L BAP, T2 = 1/2 MS medium containing with 1 mg/L IBA + 0.3 mg/l BAP and T3 = 1/2 MS medium containing with 0.5 mg/L IBA + 0.2 mg/L BAP) were used for root formation. The subculture vials were again incubated at 25+2°C with moderate light intensity. All cultures were examined regularly and the vials showing symptoms of contamination were discarded.
The plantlets with sufficient root system were separated from the vials. Agar was gently washed out with running tap water from root. The plantlets transplanted to small pots containing garden soil, sands and cowdung at the ratio of 1: 2: 1. Immediately after transplantation, the plants along with pots were covered with moist polythene bag to prevent desiccation. To reduce sudden shock, the pots were kept in the controlled environment in a growth room. The interior of the polythene bags were sprayed with water at every 24 hours to maintain high humidity around the plantlets. At the time plantlets were also nourished with Hoagland's solution.
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After 2-3 days, the polythene bags were gradually perforated to expose the plants to natural environment. The polythene bags were completely removed after 7-10 days. The plantlets at this stage were placed in natural environment for 3-10 hours daily.
The established plants were calculated based on the number of plantlets placed in the pot and number of plants finally established or survived.
Statistical analysis of data
The experiments were arranged in Completely Randomized Design (CRD). The analysis of variance for different characters was analyzed using MSTAT-C and means were compared by the Duncan's Multiple Range Test (DMRT).
RESULTS AND DISCUSSION
The main effect of genotypes, phyto-hormones and combination of these two in brinjal was found to be significant on shoot and root regeneration (Table 1-6 ).
The present study described development of a rapid and efficient plantlet regeneration protocol using leaf segment obtained from in vitro grown seedling. The type and concentration of a growth regulator was found to have significant impact on morphogenetic responses. The results of shoot regeneration from various brinjal explants at different growth regulators concentration and combinations are given in Table1-3. All three explants initiated callus and formed shoots on all five combinations of growth regulators tested. It was observed that induction and regeneration was quite permissive over a wide range of plant growth regulators. 
Shoot regeneration Effects of varieties on shoot regeneration
Genotypes showed significant variations for all the characters of shoot regeneration, percent shoot regeneration and days required for shoot initiations (Table1). From the three genotypes, highest number (13.13) of callus with shoot was found in Protab and lowest in Green Ball (11.27 ). Protab showed best performances (65.67%) on percent shoot regeneration. In contrast, Ghemma Begun (Local) showed lowest performance (52.33%) on percent shoots regeneration. Days required for shoot initiation was early in Protab (40.27 days) compared to Ghemma Begun (Local) (48.33 days). These results were in agreement with those obtained by Jayasree et al. (2001) , Hossain et al. (2007) .
Effect of growth regulators on shoot regeneration
Different concentrations of BAP, NAA showed significant variations for percent shoot regeneration and days required for shoot initiation (Table 2) 
Growth regulators × genotype interaction on shoot regeneration
Results related to growth regulators x genotype interaction for the characters of shoot regeneration such as total no. of calli with shoot, percent shoot regeneration and days required for shoot initiation in different concentrations of BAP showed significant variations (Table 3) . Among the three genotypes, Protab showed highest no. of calli with shoot (14.33), best performance on percent shoot regeneration (71.67%) in MS +1 mg/L NAA + 0.1 mg/L BAP (T1). In contrast, Ghemma Begun showed lowest number of calli with shoot (9.667) with MS + 0.5 mg/L NAA + 2 mg/L BAP (T5), Green Ball showed lowest percent shoot regeneration (46.67%) with MS + 0.5 mg/L NAA + 2 mg/L BAP (T5).Days required for shoot initiation was minimum (43.33 days) on the interactions of MS + 1 mg/L NAA + 0.1 mg/L BAP (T1) with Protab and maximum (51.33 days) on the interactions MS + 0.5 mg/L NAA + 2 mg/L BAP (T5) with Green Ball (Table 9 ). All the genotypes showed satisfactory results with MS+1 mg/l NAA +0.1 mg/l BAP (T1) treatment. These results were in agreement with those reported by Prakash et al. (2008) . Initiation of shoot is shown in Fig. 1 .
Effects of growth regulators on root induction
Root initiation varied in a wide range due to difference in growth regulators concentrations and combinations (Table 5 ). Maximum number of shoots with root (6.778) and highest percentage of root formation (67.78%) were recorded in ½ MS + 2 mg/L IBA + 0.4 mg/L BAP (T1).Lowest no. of shoots with root (5.667) and lowest percentage of root (56.67%) formation were found in T3 (Table 5 ). This result was in agreement with those obtained by Das et al. (2002) . IBA is widely used for efficient root induction in Brinjal (Zayova et al., 2012; Shivraj and Rao, 2011) .
